ABSTRACT There is a chrysotile mine in the central mountains of Cyprus but no other appreciable source of industrial asbestos. Hence the island was thought to offer ideal conditions to seek pure chrysotile induced mesothelioma. The first reported case was a village woman whose lung tissue contained amphibole asbestos fibres, which were later identified as tremolite. This began a search for the origin of her exposure to asbestos. Our studies have shown that tremolite is widespread, being found, along with chrysotile, in domestic and environmental dust samples. Other cases of mesothelioma have been diagnosed, and the pattern of their distribution suggests that the mine is not the major source of disease. Exposure to tremolite is equally, if not more, important.
The association between inhalation of asbestos fibres and mesothelioma was firmly established in the 1960s, but it is still uncertain which types of asbestos are responsible. There is little doubt about crocidolite being responsible' 2 but the case for chrysotile, the only serpentine asbestos, is not so well proven. Crocidolite is not the only amphibole asbestos. Amosite, which has been commercially exploited, is also known to cause mesothelioma. 3 Tremolite, actinolite, and anthophyllite, which also belong to this group, occur in a wide range of geological environments but do not have the same commercial applications, and knowledge of their effect on human lung is still scarce.
To obtain information about the effect of one There is experimental evidence that tremolite is carcinogenic,9 but with no published details of a population that has had pure tremolite exposure there is, as yet, no conclusive evidence that it causes mesothelioma in man.
The original premise of this study was that only exposure to chrysotile has occurred in Cyprus. Our studies have shown that tremolite, as well as chrysotile, has a wide distribution on the island. Inspection of government surveys from the 1950s revealed that this was known in geological circles.10 In the chapter on Troodos, the mountain area that contains the McConnochie, Simonato, Mavrides, Christofides, Pooley, Wagner mine, there are descriptions of well exposed tremolite veins, particularly around Platres (fig 2) . Distribution of these asbestos deposits is not homogeneous. There are tremolite intrusions in the ore body of the mine. These fibres, regarded as contaminants, used to be separated from chrysotile in the crushing mill by "wind lifting" after the primary crushing. They were then blown away by the prevailing winds. In the 1970s this dust cloud of tremolite was to some extent controlled and fibres were no longer allowed to blow away freely. We found no tremolite in commercial samples from the 1960s or in samples taken from the mine more recently. This may reflect the uneven distribution of tremolite within the ore body and the efficacy of its separation from chrysotile.
Tremolite and chrysotile were found in all domestic dust samples (table 3) and in two of the random samples from the dry riverbeds (fig 2) . No tremolite was found in the riverbed closest to the mine, but as a non-systematic sampling method was used this is probably not important.
The sheep studied had spent their lives grazing in 0 Tremolite (mcn) an area within five miles of the mine and therefore acted as mobile air samplers. The difficulties of obtaining human lung for further study of environmental contamination made it necessary to use this alternative approach. Studies in Turkey have shown that the presence of fibres, in that case zeolite fibres, correlated with the geographical distribution of disease. 1 The lungs of the Cyprus sheep contained tremolite and chrysotile. The low concentrations of crocidolite fibres found had no obvious source and were thought to be the result of background contamination. Similar concentrations were found in the Turkish sheep.
The morphology of the tremolite fibres recovered from sheep lungs and human lungs was compared with chrysotile fibres from human lungs (chrysotile in sheep lungs was virtually identical) and with crocidolite from South Africa. Distribution of fibre size (fig 3) shows that tremolite is found in a form that includes long thin fibres and thus resembles crocidolite.
Our most striking findings, however, were the num- ber and distribution of cases. Two of our cases should probably be excluded, case 8 because the diagnosis is still in doubt and case 14 because he had opportunity for exposure to asbestos in South Africa. The remaining 12 cases contained seven in whom the diagnosis has been confirmed by a panel of pathologists. Of these 12 cases, only five were asbestos miners. Three were miners' wives and two were residents with only environmental exposure. In the remaining two cases there have been no reports of apparent exposure. This distribution suggests that the mine is not the major source of disease, particularly as mine workers, with access to regular chest radiography, are more likely to have their disease diagnosed than villagers. Berry, in a recent review of mesothelioma that could be attributed without doubt to exposure to commercial grade chrysotile, found only 10 published cases.12 Thus the number of cases found on Cyprus suggests that either their chrysotile is behaving differently or, as we suspect from the amount of tremolite present in both human and sheep lungs, there is appreciable amphibole present.
The results of this survey to date suggest that exposure to tremolite, which contaminates chrysotile ore and occurs naturally in Cyprus, may have a role in the occurrence of cases of pleural mesothelioma reported from the island. This emphasises the importance of analysing fibres retained within the lung. These findings have begun further worldwide investigations into the biological importance of tremolite contamination of mineral ores and agricultural soils.
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